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 SECTION 03250 

 JOINTS IN CONCRETE STRUCTURES 

PART 1 G E N E R A L 

1.01 SECTION INCLUDES 

A. Waterstops and similar joints in concrete structures intended to retain water or 

withstand hydrostatic pressure. 

1.02 UNIT PRICES 

A. No separate payment will be made for joints under this Section.  Include payment in 

unit price for structural concrete. 

1.03 DEFINITIONS 

A. The following definitions refer to concrete joints in water-retaining structures.  Unless 

otherwise indicated, all such joints shall have a waterstop or sealant groove to prevent 

water penetration at the joint. 

B. Construction Joint:  The joint or surface between two concrete pours, produced by 

placing fresh concrete in contact with a hardened concrete surface. 

1. A bond breaker may or may not be used, as indicated. 

2. Reinforcing steel is continuous through the joint, unless otherwise indicated. 

C. Contraction Joint:  A joint similar to a construction joint, but intended to 

accommodate concrete shrinkage and similar movement. 

1. A bond breaker is always used. 

2. Reinforcing steel is held back 4-1/2 inches from the joint surface, and sleeved 

dowels are used so pours can move apart, unless otherwise indicated. 

D. Expansion Joint:  A joint similar to a construction or contraction joint, but intended to 

accommodate both expansion and contraction. 

1. Compressible joint filler is placed against the hardened concrete, to form and 

separate the second pour so pours can move together or apart. 

2. A centerbulb waterstop and joint sealant are used to fill the gap, unless 

otherwise indicated. 
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3. Reinforcing steel is held back, and sleeved dowels are used to allow and 

control movement, unless otherwise indicated. 

E. Control Joint:  A groove cut or formed in the face of a single pour, producing a 

weaker plane more likely to crack; used in an attempt to control locations of normal 

shrinkage cracks. 

1. Joint sealant is used to fill the groove. 

2. Reinforcing steel is continuous, since the pour is monolithic. 

1.04 SUBMITTALS 

A. Submit under provisions of all provisions and sections of these specifications. 

B. Product Data:  Information sufficient to indicate compliance with Contract 

Documents, including manufacturer's descriptive literature and specifications. 

C. Shop Drawings:  Indicate type, size and location of each joint in each structure, and 

installation details. 

D. Samples:  For extrusions, submit 6-inch lengths.  For molded or fabricated items, 

submit whole items.  Submit 6-inch beads for sealants and 6-inch square samples for 

coatings, on appropriate substrates. 

E. Quality Control Submittals:  Submit manufacturer's instructions and 

recommendations for storage, handling and installation including material safety data 

sheets, and, where specified, test reports certified by an independent testing 

laboratory or the manufacturer, and manufacturer's certification that products 

furnished comply with Contract Documents. 

1.05 QUALITY ASSURANCE 

A. Waterstop Inspection:  Notify the Owner’s Representative to schedule inspection at 

least 24 hours prior to work involving waterstop installation or fabrication of 

waterstop field joints. 

B. Defects include but are not limited to the following: 

1. Offsets at joints greater at any point than 1/16 inch or 15 percent of material 

thickness, whichever is less. 

2. Exterior cracks at joints due to incomplete bond, which are deeper at any point 

than 1/16 inch or 15 percent of material thickness, whichever is less. 
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3. At any point, any combination of offsets or exterior cracks resulting in a net 

reduction in the cross-sectional area of the waterstop greater than 1/16 inch or 

15 percent of material thickness at any point, whichever is less. 

4. Misalignment of joint resulting in misalignment of the waterstop in excess of 

1/2 inch in 10 feet. 

5. Porosity in the welded joint as evidenced by visual inspection. 

6. Bubbles or inadequate bond which can be detected with a penknife.  If, while 

probing the joint with the point of a penknife, the knife breaks through the 

outer portion of the weld into a bubble, the joint is defective. 

C. Field Joint Samples:  Prior to use of the waterstop material in the field, fabricate and 

submit for review a sample of a fabricated mitered cross and a tee constructed of each 

size or shape of material to be used.  Fabricate samples so material and workmanship 

represent fittings to be furnished.  Field samples of fabricated fittings (crosses, tees, 

etc.) will be selected at random by the Owner for testing by a laboratory at Owner's 

expense; they shall have a tensile strength across the joints equal to at least 600 psi 

when tested in accordance with ASTM D638.  Contractor shall pay cost of failed tests 

and retesting required by failures. 

D. Construction Joint Sealant:  Prepare adhesion and cohesion test specimens, as 

specified, at intervals of 5 working days while sealants are being installed. 

E. Sealant material shall show no signs of adhesive or cohesive failure when tested in 

accordance with the following procedure in laboratory and field tests: 

1. Prepare sealant specimen between 2 concrete blocks (1 inch by 2 inches by 3 

inches); spacing between the blocks shall be 1 inch.  Use coated spacers (2 

inches by 1-1/2 inches by 1/2 inch) to ensure sealant cross-sections of 1/2 inch 

by 2 inches with a width of 1 inch. 

2. Cast and cure sealant according to manufacturer's recommendations except 

that curing period shall be not less than 24 hours. 

3. Following curing period, widen the gap between blocks to 1-1/2 inches.  Use 

spacers to maintain this gap for 24 hours prior to inspection for failure. 

F. Sealant Installer:  A competent waterproofing specialty contractor, approved by 

sealant manufacturer, having a record of successful performance in similar 

installations.  Before beginning work, sealant manufacturer's representative shall 

instruct installer's crew in proper method of application. 

1.06 WARRANTY 
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A. Provide a written warranty covering entire sealant installation against faulty and 

incompatible materials and workmanship, and agreeing to repair or replace defective 

work at no additional cost to the Owner, for a period of 5 years. 

1.07 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store and handle materials in accordance with manufacturer's printed 

instructions. 

B. Store waterstops to permit free circulation of air around waterstop material. 

PART 2 P R O D U C T S 

2.01 EPA POTABLE CLASSIFICATION 

A. All joint materials shall be materials that reach acceptability for use in potable water 

systems no later than 30 days after installation, as classified by the Environmental 

Protection Agency. 

2.02 PVC WATERSTOPS 

A. Extrude from virgin polyvinyl chloride elastomer.  Use no reclaimed or scrap 

material.  Submit waterstop manufacturer's current test reports and manufacturer's 

written certification that the material furnished meets or exceeds Corps of Engineers 

Specification CRD-C572 and other specified requirements. 

B. Flat Strip and Center-Bulb Waterstops:  As detailed, and as manufactured by:  

Kirkhill Rubber Co., Brea, California; Water Seals, Inc., Chicago, Illinois; Progress 

Unlimited, Inc., New York, New York; Greenstreak Plastic Products Co., St. Louis, 

Missouri; or equal acceptable to the Owner’s Representative, provided that at no 

place shall waterstop thickness be less than 3/8 inch. 

C. Multi-Rib Waterstops:  As detailed, and as manufactured by Water Seals, Inc., 

Chicago, Illinois; Progress Unlimited, Inc., New York, New York; Greenstreak 

Plastic Products Co., St. Louis, Missouri; or equal acceptable to the Owner’s 

Representative.  Use prefabricated joint fittings at intersections of ribbed-type 

waterstops. 

D. Other Waterstops:  When types of waterstops not listed above are indicated on the 

Drawings, they are subject to these specifications. 

E. Waterstop Properties:  When tested in accordance with specified standards, waterstop 

material shall meet or exceed the following requirements: 
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Physical Property, Sheet Material  Value  ASTM Standard 

Tensile Strength-min (psi):  1750  D638, Type IV 

Ultimate Elongation-min (percent):  350  D638, Type IV 

Low Temp Brittleness-max (degrees F):  -35  D746 

Stiffness in Flexure-min (psi):  400  D747 

     

Accelerated Extraction (CRD-C572) -     

Tensile Strength-min (psi):  1500  D638, Type IV 

Ultimate Elongation-min (percent):  300  D638, Type IV 

     

Effect of Alkalies (CRD-C572) -     

Change in Weight (percent):  +0.25/-0.10  ------ 

Change in Durometer, Shore A:  +5  D2240 

Finished Waterstop -     

Tensile Strength-min (psi):  1400  D638, Type IV 

Ultimate Elongation-min (percent):  280  D638, Type IV 

2.03 JOINT SEALANT 

A. Material:  Polyurethane polymer designed for bonding to concrete which is 

continuously submerged in water.  Use no material with an unsatisfactory history of 

bond or durability when used in joints of liquid-retaining structures. 

B. Sealant Properties at 73 degrees F, 50 percent relative humidity: 
  

Work Life: 45 - 180 minutes 

Time to Reach 20 Shore A Hardness  
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(at 77 degrees F, 200 gr quantity): 24 hours, maximum 

Ultimate Hardness (ASTM D2240): 20 - 45 Shore A 

Tensile Strength (ASTM D412): 200 psi, minimum 

Ultimate Elongation (ASTM D412): 400 percent, minimum 

Tear Resistance (Die C ASTM D624): 75 pounds per inch of thickness, minimum 

Color: Light Gray 

C. Polyurethane Sealants for Waterstop Joints in Concrete: 

1. Sealant:  2-part polyurethane; when cured, sealant shall meet or exceed 

ANSI/ASTM C920 or Federal Specification TT-S-0227 E(3) for 2-part 

material. 

2. Vertical and overhead horizontal joints:  Use only "non-sag" compounds 

meeting ANSI/ASTM C920, Class 25, Grade NS, or Federal Specification 

TT-S-0227 E(3), Type II, Class A. 

3. Plane horizontal joints:  Self-leveling compounds meeting ANSI/ASTM 

C920, Class 25, Grade P, or Federal Specification TT-S-0227 E(3), Type I.  

For joints subject to either pedestrian or vehicular traffic, use a compound 

providing non-tracking characteristics and having a Shore A hardness range of 

35 to 45. 

4. Primer:  Use only compatible materials manufactured or recommended for the 

application by the sealant manufacturer, in accordance with the printed 

instructions and recommendations of the sealant manufacturer. 

D. Acceptable Products:  Polymeric Systems Inc. "PSI-270"; Pacific Polymers 

"Elastothane 227R"; Sika Corporation "Sikaflex 2C", or equal acceptable to the 

Owner’s Representative. 

E. Sealants for non-waterstop joints:  Conform to Section 07920 - Sealants and 

Caulking. 

2.04 MISCELLANEOUS MATERIALS 

A. Bearing Pad:   ASTM D2000 neoprene, Grade 2 or 3, Type BC, tensile strength 1450 

psi, 60 durometer hardness, unless otherwise indicated. 

B. Neoprene Sponge:   ASTM D1056, Type 2C3-E1 closed-cell expanded neoprene. 
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C. Preformed Joint Filler:  ASTM D1752 Type I non-extruding type; neoprene sponge or 

polyurethane of firm texture, except as otherwise specified.  Bituminous fiber type 

will not be permitted.  

D. Control Joint Former:  Continuous plastic insert strips with anchorage ribs located at 

the bottom and an enlarged upper portion that is readily removable without damage to 

the concrete, and is sized to form sealant groove.  Size to extend to at least 1/4 slab 

depth.   

E. Backing Rod:  Extruded closed-cell polyethylene foam rod, compatible with joint 

sealant materials used, with a tensile strength not less than 40 psi, and compression 

deflection approximately 25 percent at 8 psi.  Size:  1/8-inch larger in diameter than 

joint width, except use one-inch diameter rod for 3/4-inch wide joints. 

F. Bond Breaker:  "Super Bond Breaker" manufactured by Burke Company, San Mateo, 

California; "Select Cure CRB", manufactured by Select Products Co., Upland, 

California, or equal acceptable to the Owner’s Representative.  Bond breaker shall 

contain a fugitive dye so areas of application will be readily distinguishable. 

G. Slip Dowels:  Smooth epoxy-coated bars conforming to ASTM A775. 

H. PVC Tubing:  ASTM D2241, Schedule SDR 13.5. 

2.05 RESILIENT WATERSTOP 

A. Resilient waterstop, where called for on the Drawings, shall be either a bentonite or 

adhesive type material.  

B. Bentonite Waterstop:   

1. Material:  75 percent bentonite, mixed with butyl rubber-hydrocarbon 

containing less than 1.0 percent volatile matter, and free of asbestos fibers or 

asphaltics. 

2. Manufacturer’s rated temperature ranges:  For application, 5 to 125 degrees F; 

in service, -40 to 212 degrees F. 

3. Cross-sectional dimensions, unexpanded waterstop:  One inch by 3/4 inch. 

4. Provide with adhesive backing capable of producing excellent adhesion to 

concrete surfaces. 

C. Adhesive Waterstop: 

1. Adhesive waterstop shall be at least 2 inches in diameter and shall be Synko-

Flex preformed plastic adhesive waterstop by Synko-Flex Products, Inc., or 
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equal.  The waterstop shall meet or exceed requirements of Federal 

Specification SS-S-210A. 

2. The adhesive waterstop shall be supplied wrapped completely by a two part 

protective paper. 

3. The adhesive waterstop material shall have independent laboratory tests 

verifying that the material seals joints in concrete against leakage when 

subjected to a minimum of 30 psi water pressure for at least 72 hours. 

4. Primer, to be used on hardened concrete surfaces, shall be provided by the 

same manufacturer as the waterstop material. 

PART 3 E X E C U T I O N 

3.01 INSTALLATION 

A. Embed waterstops in concrete across joints as shown.  Waterstops shall be continuous 

for the extent of the joint; make splices necessary to provide such continuity in 

accordance with manufacturer's instructions.  Support and protect waterstops during 

construction operations; repair or replace waterstops damaged during construction.  

B. Install waterstops in concrete on one side of joints, leaving other side exposed until 

the next pour.  When a waterstop will remain exposed for 2 days or more, shade and 

protect the exposed waterstop from direct rays of the sun during the entire exposure 

and until the exposed portion of the waterstop is embedded in concrete. 

3.02 SPLICES IN WATERSTOPS 

A. Splice waterstops by heat-sealing adjacent waterstop sections in accordance with the 

manufacturer's printed instructions. 

1. Do not damage material by heat sealing. 

2. Splice tensile strength:  At least 60 percent of unspliced material tensile 

strength. 

3. Maintain continuity of waterstop ribs and tubular center axis. 

B. Butt end-to-end joints of 2 identical waterstop sections may be made in the forms 

during placement of waterstop material. 

C. Prior to placement in formwork, prefabricate all waterstop joints involving more than 

2 ends to be joined together, an angle cut, an alignment change, or the joining of 2 

dissimilar waterstop sections, allowing not less than 24-inch long strips of waterstop 

material beyond the joint.  Upon inspection and approval by the Owner’s 
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Representative, install prefabricated waterstop joint assemblies in formwork, and 

butt-weld ends of the 24-inch strips to the straight-run portions of waterstop in the 

forms. 

D. Where a center bulb waterstop intersects and is joined to a non-center bulb waterstop, 

take care to seal the end of the center bulb, using additional PVC material if needed. 

3.03 JOINT CONSTRUCTION 

A. Setting Waterstops: 

1. Correctly position waterstops during installation.  Support and anchor 

waterstops during progress of the work to ensure proper embedment in 

concrete.  Locate symmetrical halves of waterstops equally between concrete 

pours at joints, with center axis coincident with joint openings.   Thoroughly 

work concrete in joint vicinity for maximum density and imperviousness. 

2. Flat-strip waterstop:  Prevent folding over by concrete during placement.  

Unless otherwise shown, hold waterstops in place with wire ties on 12-inch 

centers passed through the waterstop edge and tied to reinforcing steel.   

a. Horizontal waterstops (with flat face in vertical plane):  Hold in place 

by fastening upper waterstop edge to continuous supports.   

b. Horizontal waterstops (with flat face in horizontal plane):  Work 

concrete under waterstops by hand to eliminate air and rock pockets. 

3. Place center bulb waterstops in expansion joints centered on joint filler 

material. 

4. Where a waterstop in a vertical wall joint does not connect with any other 

waterstop, and is not intended to be connected to a waterstop in a future 

concrete placement, terminate the waterstop 6 inches below the top of the 

wall. 

B. Joint Location:  Unless specifically noted otherwise, provide construction joints at 25-

foot maximum spacing for concrete construction.  Where joints are shown spaced 

greater than 40 feet apart, provide additional joints to maintain the 25-foot maximum 

spacing.  Submit joint locations for review by the Owner’s Representative. 

C. Joint Preparation:  Prepare surfaces in accordance with Section 03310 - Structural 

Concrete.  Unless otherwise indicated, bonding is required at horizontal concrete 

joints in walls.  Except on horizontal wall construction joints, wall-to-slab joints, or 

where otherwise shown or specified, at joints where waterstops are required, coat the 

joint face of the first pour with bond breaker as specified. 
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D. Replacement of Defective Field Joints:  Replace waterstop field joints showing 

evidence of misalignment, offset, porosity, cracks, bubbles, inadequate bond or other 

defects with products and joints complying with Contract Documents. 

E. Construction Joint Sealant: 

1. In water-bearing floor slabs and elsewhere where indicated, provide 

construction joints with tapered grooves filled with construction joint sealant.  

Leave groove- forming material in place until time grooves are cleaned and 

filled with joint sealant.  After removing groove forms, remove laitance and 

fins and sandblast the grooves.  Allow grooves to dry thoroughly, then blow 

out, immediately prime surfaces, place bond-breaker tape in bottom of groove 

and fill with construction joint sealant.  Use no sealant without a primer.  

Completely fill sealant grooves.  Thoroughly clean areas designated to receive 

sealant, as specified for tapered grooves, prior to sealant application. 

2. Mix and install primer and sealant in accordance with manufacturer's printed 

instructions and recommendations.  Do not coat sides of sealant groove with 

bond breaker, curing compound or other substance which would interfere with 

proper sealant bond.  Allow at least 7 days for sealant to achieve final cure 

before filling structure with water. 

3. Thoroughly and uniformly mix 2-part catalyst-cured material. 

4. Remove and replace improperly cured sealants after the manufacturer's 

recommended curing time; thoroughly sandblast the groove to remove all 

traces of uncured or partially-cured sealant and primer, then re-prime and re-

seal with specified sealant.  

F. Resilient Waterstop: 

1. Install resilient waterstop in accordance with manufacturer's instructions and 

recommendations except as otherwise indicated and specified. 

2. When requested by the Owner’s Representative, provide technical assistance 

by manufacturer's representative in the field at no additional cost to the 

Owner. 

3. Use resilient waterstop only where complete confinement by concrete is 

provided; do not use in expansion or contraction joints. 

4. Where resilient waterstop is used in combination with PVC waterstop, lap 

resilient waterstop over PVC waterstop a minimum of 6 inches and place in 

contact with the PVC waterstop.  Where crossing PVC at right angles, melt 

PVC ribs to form a smooth joining surface. 
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5. At the free top of walls without connecting slabs, stop the resilient waterstop 

and grooves (where used) 6 inches from the top in vertical wall joints. 

6. Bentonite Waterstop: 

7. Locate bentonite waterstop as near as possible to the center of the joint and 

extend continuous around the entire joint.  Minimum distance from edge of 

waterstop to face of member:  5 inches. 

a. Where thickness of the concrete member to be placed on the bentonite 

waterstop is less than 12 inches, place waterstop in grooves at least 3/4 

inch deep and 1-1/4 inches wide formed or ground into the concrete.  

Minimum distance from edge of waterstop placed in groove to face of 

member: 2.5 inches. 

b. Do not place bentonite waterstop when waterstop material temperature 

is below 40 degrees F.  Waterstop material may be warmed so that it 

remains above 40 degrees F during placement but means used to warm 

it shall in no way harm the material or its properties.  Do not install 

waterstop where air temperature falls outside manufacturer's 

recommended range. 

c. Place bentonite waterstop only on smooth and uniform surfaces; grind 

concrete smooth if necessary to produce satisfactory substrate, or bond 

waterstop to irregular surfaces using an epoxy grout which completely 

fills voids and irregularities beneath the waterstop material.  Prior to 

installation, wire brush the concrete surface to remove laitance and 

other substances that may interfere with bonding of epoxy. 

d. In addition to the adhesive backing provided with the waterstop, 

secure bentonite waterstop in place with concrete nails and washers at 

12-inch maximum spacing. 

8. Adhesive Waterstop: 

a. Thoroughly clean the concrete surface on which the waterstop is to be 

placed with a wire brush and coat with primer. 

b. If the surface is too rough to allow the waterstop to form a complete 

contact, grind to form an adequately smooth surface. 

c. Install the waterstop with the top protective paper left in place.  

Overlap joints between strips a minimum of 1 inch and cover back 

over with the protective paper. 
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d. Do not remove protective paper until just before final formwork 

completion.  Concrete shall be placed immediately.  The time that the 

waterstop material is uncovered prior to concrete placement shall be 

minimized and shall not exceed 24 hours. 

G. Control Joints: 

1. Where indicated, form in slabs by sawcutting, preformed plastic inserts or 

other means acceptable to the Owner’s Representative.  Minimum insert or 

sawcut:  1/4 slab depth. 

2. Perform sawcutting during the curing period as soon as possible after concrete 

has reached its final set, has attained sufficient strength to support sawcutting 

operations without damage, and while it remains fully saturated. 

3. Leave the removable portion of plastic inserts in place and protect sawcuts 

against damage and intrusion of foreign material until the end of the curing 

period and until concrete has dried sufficiently to allow sealant installation. 

4. Sealant Installation:  Blow foreign material from formed or sawcut space.  

Insert a foam backer rod to form a sealant depth equal to the width of the 

space but not less than 3/8 inch.  Install sealant as specified elsewhere in the 

Contract Documents. 

END OF SECTION 


